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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dispersion compensation 
method which can easily and automatically compensate waveform 
deterioration due to the dispersion characteristics of an optical 
transmission line and to provide a small and low- cost dispersion 
compensating device and optical transmission system. 
SOLUTION: The dispersion compensation device 1 is provided with a 
variable dispersion compensation 10 for compensating the dispersion of 
an optical signal input via the optical transmission line, a code error 
information monitor circuit 1 2 generating code error information of a 
reception signal output from the variable dispersion compensator 10 via 
a light-receiving circuit 1 1 and a control circuit 13 which optimally 
controls the waveform dispersion value of the variable dispersion 
compensator 10, based on code error information from the code error 
information monitor circuit 12. 
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X'lt. &r>I&ftmffi®.W 1 0.-1 O.JCfchSLfciWMia so 
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3fcckl> _ fttj!iilHl^ttffl{t-r5J;^lcLfc^ 
HjjCi, 0 1 4fc<tt>ll 5{c^-TJ;-p(c3ifJSl@gSfe<i:y : 

*»ini!»«r5rse»(ft«HR3» i oi-i OnCtic^neh. 

[0 0 4 4] ±£»2*MHB»©#gHSS'X-r.k 
Tti, -r^TO^^^.;V7tC h (1) -Ch (n) tco 
l^TttfflffcLfc 1 -^©SJfflllHlSS 1 SZmfZXolzLrc 

•te-y Mc^lz-yftLT, ^tx^ncO-9-r-tr-y he* tic 

wwi!ii» j *»*isiHi!s**«fflffr*it:fflt,BHiiT'fe*. 
[0045] #fc, ^^tcjes^es^x^Aoms 
mm&iMic-i^TmwtZa mi 7 it. 
mm > xt- a cog? 3 **je»o«i«**-rrn 7711- 

12! I 7tc*5^T. ^TtfciM^XT-Ali. 1551^0 
9tc^L/i?g2^fiS^C0>XT-i»^fiStlc-DV>T> JtSS 
ffi'S.7?0 SflSiJtct^ #^-+*;l/7tCh (1) -Ch 
(n) {cWtc^-a:TRrS^Mfn!iS3 2i. 3 2a. -. 
3 2 a ttmifZ>ttt>lc. *tl6BT«»»««S3 2i~ 
3 2, l <OS-jfeS^fi ; &SiJ1W-r5»Jffil0!S3 3£^*fc 

afttfK, Jt5Wl*HOR*5j:tfy£GaSISLO*«lfiR 

[0046] ^jM«sbo swtc^it^n^^pjg^fa 

3 2 . - 3 2 n t±, yt&m&MO R {PJO^nJ^^fft 

filial i o.-i o.tHttt, A/3*e©ifts«'tt*Rrs 

(cMIR-rs C tA'iaIfil^i>591CO^T r /^XTSoT, H 
f*W(C(±, (JlJx.tfV I PAf/WX^ FBG3:?iJfflL 
fc7tf*A^X^if^fflV^C,hA'BieiTfeS 0 ^JfflllHl^ 

tc % x&mmto sft&tgrzitye&m&moRfrZj&z 
nr < 5#ffl§®.mmmmntf'&®.®i®mf& 3 3aca 

ftmmmm®mz'&-?T. nm.^m.mm%3 2.- 

3 2„£>9 ^A^»fi»»fii©ili!lW%tT3 RrSE»ftW« 
■r^/c46cO!|i(Jii81fS^^|&M<H^!EStllnl^3 3 BtctB/l 

*nsfcfct,»c, a«LfcBT«»iBi»f«s*^-rcha 

MI'tA'X Y-y^[eIgS3 3 C{cai7 l ]^nS 0 ^HkfAfRiS 
»J®SS3 3 BX'it, m.MM'®®& 3 3 Afr60*iJWfS 

S§3 3 D*>€.<D*-l3«»*SttT*fi!tSnx-f 

3 3 Clemens-. x-r>y^rs]K3 3 cTti. ^fa«i 

fft2§S<»JlHl& 3 3 B*»5<0JEftS^ C hiM^ff^^ 

««0!83 3 DCOrt^A', ^M!l?HaiOIgS3 3 AtSiU'X 
^•y^[y||?«3 3 C*e«rrSfci*>K:t,fiJHlSftSo ^ 
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IKiE/jEIi^^ ftj^IelgS^pI^^ti^ig 3 2.-3 2., 
C* t tc afttt 3 <fc 3 L T & £ V \ 
[0 0 4 7] ±E^ t fc?&ft£&v"XxAT'li, MA 
t±\ 5tSfflaHORffll<0*BJ«5!MIM««§§l 0i~l 0„ 

<o»tt»««»8fc:jSi;Tlsm*W8PS*i« 0 
[0 0 4 8] C£D<fc-?{c§53fll5SJgffilcJ:*itf. SS^- 

&*5, ±IH^3^ffl)Bfico^g^->X^AT'J±, ft 
nJ«»(RM«»3 2i~3 2nfCi*l£LfclW»0»*iJ:tf 20 

tern 1 5ic*L,rzmstm®ic. wmsf&tsjLXfwam 

X-rA«tj£fc Lfctf, m 1 *«6Jf?!g©ft£i^>X^A<D 
[0 0 4 9] ^{C, *«BJ]tCj;S7tg^->X7-AO?R4 
**;l/)tCh (1) -Ch (n) mriWDM)ti§ 

^i^fiaB o s *» s jte l * a- l t jtsfaara o 

Rtcfc&^nsWDMftfE&vXxASco^T, ftSfl 
mmo R ffiJfc. ft-/M' Ch (1) - C h (n) (O 

(l) -Ch (n) IcWKSL^^tJ^^rttJcUT 
ttJSPIsi&i 3fc£i,fl5ffl£tt£J;dlcL/c£<DT'&5<, 40 
[0 0 5 0] BT^^fikttfltS 1 0 li, 08*.fcE3fc$HSB 1 

5 (ommcm x?n, ^siasBo r icA^snswD 

i^jiVIPAf/^X^ F BG^?fJfflL/-wJ l c-r/Nf 
?--v*/l/ftCh (1) -Ch (n) lzttfcLti&*<Dtt 

'•m *) tsffi^E- * isiss 1 2 1 - 1 2 n a^p. o&tttK 0 w k 

(1) -Ch (n) fctStt*t?#»D©l®R];&jJii&, * so 
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■v*iU3ttcffl9lit(£:LfcBrffi«-*MI«S<ojSfi«-«t<o*ij 
[0 0 5 1] ±ge<9i3&7t£i£->XT-AfcJ;tU;j:\ w 

tSLTfT^ J;^fcbfcCi:T\ ft*-v*;W£Ch (1) 
-Ch (n) Jc»JS*-&TSttTV^cHr«4HRM«»3| 
#*HK:fM«2nSfc«>. ftgflgBO R<0fgnx Mb 

[0 0 5 2] ±£©3!4*J|0B«T?U\ MflPI§lB 

1 3tc£i^T, t^tiDftM)tCh (1) -Ch 
(n) {CtJttSff^OcD^ftl^^Si^tcLfcA^ 

^Ch (1) ~Ch (n) «0 3^^6^46S^LTt3 

5TS»»M«iS 1 0 (DfflmZ'n ^attTfei^ ^ 

§§ 1 0tD-ISM«tc»LT(i^fBO^ft^*L^^ 

if) *aaw-s«T»« Lxmfe? set A^fti 

T^-5o ^-V^/WfcC h (1) -Ch 

[0 0 5 3] ^tC, *%RfltCj;i.7 , 6GiM>'XT-AcDiR5 

0 2oicfei/>x, *3tteais'x^i»tt, 
mmmmosmict,* &i-\*)iitc\\ en ~ch 

(n) «0»fflt>jB««r-iSLTff-7BIS»l!tt*«S3 2fc 
HISS 3 S^aStt-Si^^LfctOT-feS, ±IEW^O)t 

[0054] yemmmmo s wtcaatt enssras^ttM 

fSg§3 2t±, )tSiS»BO R«H©ar«»IHi«8§ 1 0 1 

M«-rs c t^ei^^sn^^N-rxT^oT. n<* 
^j««S3 1 mkm^&wmm&z 2*m\tz>& 

[0 0 5 5] HiWlHlSS 3 3(±, W*tf, BTg&ffirtlfltHI 
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5 mmmmtc <fc*i«, ceases l <D*mtc#-5 jts^as 

B<D%itb\ ft&mmmo R M£t*-?tt < ftj2fI3£BO 
Sift, — Jg» «T' t§<t?lcL/;cit% J: 9 ItHE 

[0 0 5 6] &*5, ±E«!#5^fi6fl2<g-et±, 10 
tMO SM«0»JW@SS3 3ft^««HftMA8i3 2£>$]^ 

{±cmcI®6.n5t,«0T'{±)5:V\ fflxtf. 02 1 icijVf 

cfc^tc 7tsMg^oR<Rij(o^j®[2i^i 3frt>itmm%. 
mo sm<Dm&®&3 3ic#8mm.mmtfm*>&z& 
3 tc lt, mmm^m^mmmm 3 2<Dmmmzn 

S3 2©e«UWlSttr}ii:UT{i, ffll*t£, SMfiJOnJ^ 

T^6ftt^*«-tciat>Tasf3fflioBr«»flw«fflffli3 2<o 20 

tSiWtBtti: LT« W»lK5tflS:l3«fctf affile aiS? 
#IR«ittiB 3 2 ©Kft#»ffi*Jftj»M«"r %l5m* 

[0057] (me 1 ) K&mszvftmft ma&m l 
xft<k? 3 jfcfi^oisa&fcffcfcttflt-r s a#?£T* 

[0058] (me 2 ) me i tcaE*©»jR««^ji 

i» i: tffc* #>^* Btifc*-* - tf > y ©til SfWH 

tc «t 5 / wxmBW&icfc i: T^ffl^tDfis^ffi t rib* 40 

[0 0 5 9] (ME 3 ) ME l 

[00 6 0] (ME 4 ) ME 1 fcSE«<0#»»HIH£H 
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M-* Z fflH8**£i* S n S c i: a 1 1 3 ftf«73 

[0 0 6 1 ] (ME 5 ) ME 1 tCft-a.f^<7D^fflf?fflffl^rfcfe 
T £ T , fWEft &W&Zft L X Xh 2 ft 3 3tfi|^ ft 

r-{i, wisjfi}Bs&[twai«snfc%e^tcov>T, ft»? 
iriE«iaiiiiST^fTsn-5K»)iriE«ia^o»ofriEta 

tf&ftt £ ft 3 c £ £#a i: f 3 ^ift««^So 

[0062] am e ) me 1 icamommvusm 
am B$tc « , flfiger?#^ 0 tc bb-t 5 tfmzmicmm l ^ 

[0063] am 7 > {m 6 ic^tD^mm^m 

[oo64] am s ) ^.ib 1 \cm^<D^mmum 

[0065] (me 9 ) me 1 icmmoimffimxife 
t^at-rs^ittsa^^o 

[0 0 6 6] (ME 1 0 ) ME 9 KIB«©»«««* 

iWE««s*«9»-rsiaeii, we«»«o 

[0 0 6 7] (ME 11) ME 9 »cE*<o^»M«^ 
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mn-Z'<onmu\^mm-t zct tttm ttz wwrnwus 
[oo68] (me 1 2 ) me 9 iam^mmis 

{WW* § c £ i: f 5 ft. 

[0 0 6 9] (ME 1 3 ) ME 9 

ir ^n*»-56r*«fc«* n set &&« 1 t s anttMra 

[0 0 7 0] (ME 1 4 ) ft££j8tD#ffitf* ttlcgB 
[0 0 71] (ME 1 5 ) f*J-fE 1 4 

zctznmtrz wm mm* 
[0072] am 16) Msa 1 5 

«BT?*-3T, H3E5T£#3WS«i§#, V I PA (Virt 
ually- Imaged -Phased -Array) 7***4 7.%15tS£ 

[0073] am 17) (m\ 5 icti^^mmm 

giTiffeoT, MEq&tf&ttniffiP. FBG (Fiber - 
Bragg -Gra t tag) * ftO C t tttm t?% 5*M{ft£e 

Bo "0 

[0 0 7 4] am 18) ME 1 4 (CE«<D#tttt« 

«mtt*«rlWEfW8P*u: IE* 3 c i: fc-T 5 

[0 0 7 5] (ME 1 9 ) im 1 4 KEttO^mfflflt 
SB»T?fc oT, H!iEftGi3i8S*fl- LT Kti ZnzMm 

icm k> miEvmizmm u men ma •> ww^jsawi, 

!TiEffifllHlSST'^fTSnS^t)friEJaSHU<O??^0!C so 
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[0076] (me 2 o ) im 1 4 icfcw<Dfttmm 

iriBBfflHtt-esiff sti*» o triEsa®B#coi^ •> irma 

[oo77] am 21) me 1 4 ic$m<Dftwmm 
asT^ot, miemiPttu:. sjwia^fc, msxm 

ffl^BKffl** e> <o ra^g* t> (c na-r 5 ts^stc was l tz m 

Mtmm&nmmmit^tb&feLrzm&micvt^ tme 
vmm *) jVK^-ra^iftjciracKffcs-e, iwE??^ 

[0 0 7 8] am 22) ME 2 1 lc£«4)&ttMCR 

ago 

[0079] am 23) me 1 4 icE«o»ax*f (a 

aiT-SoT, MEft£i£&£/fLTA*j£n*7t{I*§ 
®^T-fe^i:t, HffE^a^fi) 1 cfi^^&fi^t£:i:T& 
JB^fb?««g|5. MEW 9tS 0 ««^i«»tJ J: WEMW 

c t znm t?% fttttMfltttiR. 

[00 8 0] (ME 2 4 ) ME 2 3 icB&vftSkffi® 
gft^^T, ME^^^^fc^i&^-i+T^teti 

[00 81] (ME 2 5 ) ME 2 4 tcE«c<D5Jii!tfi8<ft 
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[0 0 8 2] (ME 26) ME 2 4 tCtE«<0*HftJlfflR 

sires wis«ffl<t*nfc»jw»*\ mm*** 

[0 0 8 3] (ME 27) ME 2 4 

Bwwa»**n«i^#, MEttEfb^nfcffiHS® 
^5g^Miii»j'(affl±'«jfRisiss*dA,-pv^ c t&mt-t 

[0 0 8 4] (ME 28) ME 2 4 

[0085] (me 29) Mas 1 4 »cae««o«-ft«nK 20 

[0 0 8 6] (ME 30) ME 2 9 tcE«c<0«-g?(?l« 
glt^ot, ttEMMKii. MEli»©*-+*>We* 

ffiffita5<o«fft**»jffl-r s c t*t$«fc-r «««««« 

So 30 

[0 0 8 7] (ME 31) ME 2 9 (cE«<Ofrftfi§fa 

?^OM<tt2oi7)ft */l>fttc felt § #s t> © 

* c t * w« t -r * ««ffl«»in 0 

[0 0 8 8] (ME 32) ME 2 9 fclE«0»»«MH 

o*><D 1 0©^+*/l>ftKfctt3rahfcg9l;:&-3i^T, 
[0 0 8 9] (ME 33) ME 2 9 fc3B«OiMR«« 

icm *) timmmemm u tuEff^i t> wsMaui, 

[0 0 9 0] (ME 3 4 ) ft£{3S53fr6&fiSn5 

ftfi **«ea»*^L t ftsmisatc eai-r s ftfiiM 

^X-rAlcfc^T, sflEftSftSiRtf* ME 1 4tcE«c 50 
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[0 0 9 1 ] (ME 35) ME 3 4 KE«<0fte2i-> 
[0 0 9 2] (ME 3 6 ) ME 3 5 KlEIS<Dft{Ej£~> 

[0 0 9 3] (ME 37) ME 3 5 fc:iS»«Mfc£2&S' 
X^AT'fc o T, ffiEftiMMSW0!l©W£#f&MI!R8S 

[0 0 9 4] (ME 3 8 ) ME 3 5 tcE«<OftfijM>' 

[0 0 9 5] (ME 39) ME 3 5 lCE«©ft£i£i> 
XfAT'S-^T, iWEftSSHSSKfr 6 iHfl^ ft § ftf3^ 
A'\ i£S©g& + *;l/ft£#A,fcSEtt^ffift 

[0 0 9 6] 

» o/j^t *j «fc o*fg a x h <b£ 0 & c t ^Brftgic & t> x 

W*tf4 0 G b/s^£DS^glftgjM->X^AtO*fflfb 
Bg^-T 7" a -v 0 T-S * , 

im 3 ] m± 4 M&Bmic-o^xm t> 3riE@i!S*r«ia.fc« 

[0 4 ] *»Wtctitt S«»*Hft*i«0«fcS:*¥«ft L 
[0 5] *«fEK*>tt*itfg#ftM«8<B«S£»*« 

[07] ^n/jictsfteiM^x^A^ 1 ^mmm<D 
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cm 8] m±M i -MmBm<DKis£*sx9-L>im^tbt\ 
[in 9] j: ^ftmm->7,7-L<Dm 2 nmmm<o 

mf£%*t 7n y * m T°%> Z 0 
[Ell 0] R|±S2l5flS©lBO«ei3i->X-ri»K43lt« 

[EI 1 1 ] 0 1 0K*3ttS^JffiI|HlgS<D*{*^lsI^<l|fig 

[hi 2] 01 o<D#»[ij!eLT, spiu^mmam 

[0 13] *#gB^0^2H)5fim^3teiMv'X-rAtC^ 
[0 1 4] [B]±m2^itiff^©^gjI^X^A(cB8jlL 

t> m^ftmsmmzticmmmmzzriztimtrc® 13 a, 

^•©>X : ri»^^-r0T'35S o 1 3 B, 

[0 1 5] 0 1 4(DzsX9-l±ffil8.lZiSl}Z>fflffl®%&l££. 20 1 3 C. 

zfnuM&<Dmf&m*7ry?mT&z 0 13D, 

[01 6] Hi^2*«}B!S©5te£i2SS'*-7 t 2»te:MjgL 1 4 

«M*^-rHT** 0 3 01-3 0* 

[0 1 7] *«WfcJ:*itteaS^X-ri»©85 3*jS»&»8 3 l 

«#tfig^^-ryD-yi/0T^^„ os 
[0i8]0i7 izjsifzmgmmmMvfflmms&om o r 

[01 9] ^^J^ftE^X^AO&^fiSflSaS 



[02 0] #«i?nK:«fc*#£iS~>x^A©8l5:fcfiSJBjlS 

[02 1] Pli^S^fiSSffiO^eiMv-XxAJCdaiSL 

10. 1 0t~ 1 On 

MfltH 

11. 1 1 l~ 1 1 n 



3 2. 3 2i~3 2r 
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i i c ^ayfn±ym^mm 
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